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[OBJECT] 

Shortening of the shutdown period 
accompanied to life-extension construction of a 
nudear power station. 

[SUMMARY OF THE INVENTIOI^ 

In case of taking out reactor-pressure-vessel 1, 
fumace-interior-structure. CRD housing 23. and 
(gamma) shield 17 etc. out of a nuclear reactor 
building for exchange, the reactor pressure 
vessel 1 where the fumace interior structure 
and CRD housing were attached is integrated 
with (s^mma) shiekl 17, and is taken out 
simultaneously. 



[EFFECTS] 

The time which disassembles a reactor 
pressure vessel, a fumace interior structure, 
CRD housing, and (gamma) shield within a 
nudear reactor building becomes unnecessary. 
Necessary time is shortened by those taking 
out. and the shutdown period accompanied to 
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(CLAIMS] 



1^ 



[CLAIM 1] 

The taking-out method of taldng out the reactor 
pressure vessel of the nuclear reactor building 
in a nudear power station, a furnace interior 
structure, the radiation shielding body of this 
reactor pressure vessel, CRD housing, etc. out 
of a nudear reactor building in a sharing period. 
WHEREIN, the above-mentioned reactor 
pressure vessel of the state where the above- 
mentioned, fumace interior structure and the 
above-mentioned CRD housing were mounted, 
It takes out simultaneously out of a nuclear 
reactor butkJing integrally with the radiation 
shielding body of the above-mentioned reactor 
pressure vessel using a large-sized crane. 

A reactor pressure vessel and a taking-out 
construction method at the time of fumace- 
interior-structure exchange characterized by the 
atx)ve-mentioned. 
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[CLAIM 2] 

The taking-out method of taking out the reactor 
pressure vessel of the nuclear reactor building 
in a nuclear power station, a furnace Interior 
structure, the radiation shielding body of this 
reactor pressure vessel, CRD housing, etc. out 
of a nuclear reactor building in a sharing period. 
WHEREIN, it each takes out of a nuclear 
reactor building separately using a large-sized 
crane, making integral the radiation shielding 
body of the above-mentioned reactor pressure 
vessel maldng integral the above-mentioned 
reactor pressure vessel, the above-mentioned 
furnace interior structure, and the above- 
mentioned CRD housing. 

A reactor pressure vessel and ia taking-out 
construction method at the time of fiimace- 
interior-stmcture exchange characterized by the 
above-mentioned. 

[CLAIM 3] 

The nuclear reactor building which it has the 
radiation shielding body of a reactor pressure 
vessel and this reactor pressure vessel, and is 
done one part of a nuclear power station. 
WIHEREIN, the opening equipped with dosing 
means removed and made to the nuclear- 
reactor-building ceiling part of the reactor- 
pressure-vessel upper part is provided. The 
internal diameter of this opening was made 
larger than the outer diameter of the radiation 
shielding body of the above-mentioned reactor 
pressure vessel. 

A nuclear reactor building of a nuclear power 
statton characterized by the above-mentioned. 

[CLAIM 4] 

In the nuclear reactor building of the nuclear 
power station of Claim 3, the shielding building 
for reactor-pressure-vessel taking out which 
adjoins this nuclear reactor building, and is 
prolonged in this nuctear-reactor-building upper 
part, and covers the above-mentioned opening 
is arranged. The spac^ between the ceiling 
undersurface of the shielding building for 
reactor-pressure-vessel taking out of a nuclear- 
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reactor-building upper part and a nudear- 
reactor-building roof surface is larger than the 
height of a reactor pressure vessel. The space 
of a nuclear-reactor-building side wall and the 
shielding building side wall for reactor- 
pressure-vessel taking out is larger than the 
outer diameter of the radiation shielding body of 
a reactor pressure vessel. The nuclear reactor 
building of the nuclear power station 
characterized by these. 

[CLAIMS] 

In ttie nuclear reactor building of the nuclear 
power station of Claim 4, 

A part of side-wall upper part of the shielding 
building for reactor-pressure-vessel taking out 
and a part of ceiling part which follow a part of 
this side wall were made stepwise openable. 

A nuclear reactor building of a nuclear power 
station characterized by the above-mentioned. 



[CLAIM 6] 

In the nuclear reactor building of the nuclear 
power station of Claim 4. 

A part of side-wall upper part of the shielding 
building for reactor*pressure-vessel taking out, 
and a part of ceiling part which follow a part of 
this side wall was presupposed that it is 
stepwise movable towards inside the shielding 
building for reactor-pressure-vessel taking out 

A nuclear reactor building of a nuclear power 
station characterized by the above-mentioned. 

[DETAILED DESCRIPTION OF INVENTION] 



[0001] 



[0001] 



[INDUSTRIAL APPLICATION] 

This invention relates to the reactor pressure 
vessel of a nuclear power station, and taking 
out of the radiation shielding body whteh 
accomplishes a cylindrical shape around a 
furnace Interior structure and RPV, and is 
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arranged. 

Specifically, it is related with a reactor pressure 
vessel, the taking-out constructbn method at 
the time of exchange of a fumace interior 
structure, and the installation for it. 

[0002] 



{&^r. RPV 
^mmommm^ t r p v (^is 

pv, pp^mm^. Rpwom 

[0003] 
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[PRIOR ART] 

A reactor pressure vessel (henceforth RPV) is 
the maximum important apparatus of a nuclear 
power station. 

It depends on the service life of RPV also for 
the useful life of a nuclear power station 
generally. 

When a nuclear power station greets a useful 
life, the nuclear power station must be 
disassembled and it must make abolition. 

With the abolition technique of a nuclear 
power station. After each carrying out division 
disassembling of RPV, a fumace interior 
structure, the radiation shielding body which 
accomplishes a cylindrical shape around RPV 
and is arranged (henceforth (gamma) shield). 
CRD housing, the piping, the various 
apparatuses, etc. in a nuclear reactor 
containment, within the nuclear reactor building 
of a nuclear power station. It takes out of a 
nuclear reactor building. The construction 
method is taken. 

[0003] 

The unexamined-Japanese-patent-No. 60- 
91299 gazette is showing the example of the 
disassembling device which canles out division 
disassembling of the RPV by 1 example of an 
above abolition technique using a cutter. 

Moreover, the Unexamined-Japanese-Patent 
3-18799 gazette is showing the example of the 
system which uses the cutting device equipped 
with the rotation drive unit, the elevation drive 
unit, and the support drive unit, and 
disassembles RPV. 

In addition, about the disassembling method 
at the time of disassembling a fumace Interior 
structure, the unexamined-Japanese-patent- 



02(11/19 



7/57 



(C) DERWENT 



JP8-62368-A 



[0 0 0 4] 

MSr^' y TIC LTVK jSJ.S*5*> 



THOIVISOIM 

* 



OERWENT 

No. 60-24499 gazette shows. 
[0004] 

On the other hand, on electric demand supply, 
In order to supplement the electricity-generation 
capability of the nuclear power station made 
into the abolition, installation of a new power 
station is needed. 

However, in order to build a new power 
station, a long construction period and immense 
costs. 

Moreover, in order to build a new nuclear 
power station, various subjects, such as the 
location candidate plan which satisfies a site 
condition, and local residents' consent, need to 
be made into a clear. 

Therefore, it has been the important sid>ject 
to extend the useful life of the secular nuclear 
power station which is working currently. 



[0 0 0 5] 
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[0005] 

In years past the nuclear power station, except 
RPV and a fumace interior structure, repair of 
each installation * apparatus and exchange are 
performed timely, It is reftesh-zed, and the life- 
extension policy is devised. 

However, when standing on Idea which 
perfomn a plant driving within an useful-life 
period, exchanging RPV and a fumace interior 
structure did not need. 



[0006] 

When it. is going to extend a useful life as 
mentioned above. construction which 
exchanges RPV, a fumace interior structure, 
and CRD housing is needed. 

(gamma)shield itself can be used as it is 
continuously. 

However, in order to perform replacement 
construction of RPV. it must renrave on 
structure. 

In extension of a useful life. It becomes a 
subject how a plant stop period is shortened 
and "RPV and a structure thief exchange work 
in the fumace" are perfonmed for a short period 
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of time. 

RPV and the furnace interior structure which 
finished the sharing period which continues at a 
long period of time wear the intense 
radioactivity. 

In order to perfomi replacement construction 
for a short period of time, it becomes a subject 
first how *RPV and fumace-interior-structure 
taking-out operation" are performed for a short 
period of time. 

[0007] 



«J§ifeSr«W"r 5 t «r#ii: L 
[0008] 

(1). m'i-t>%mii:m^m^-r 



[PROBLEIVI ADDRESSED] 
The technique which was shown before is 
known about the abolition technique of a 
nudear power station. 

l-towever. there is no that which considered 
taking out RPV and a furnace interior structure 
on Oie conditions of exchanging RPV and a 
furnace interior stmcture for a new thing. 

For this reason, when It was going to use to 
constoiction of extending the durability of a 
nudear power station, there was the following 
problem in an above PRIOR ART. 



[0008] 

(1). As the taking-out constnjction method at 
the time of earring out the life extension of the 
nudear power statkm. the abolitton technique 
was applied and the construction method which 
carries out division disassembling of the 
apparatuses, such as RPV, a furnace interior 
structure, (gamma) shield, and CRD housing, 
and takes them out within a nudear reactor 
building oouM be considered. 

However, by this method, a long construction 
period and immense cost costs taking out 



[0009] [0009] 

(2). m^^^Wlfomm^^i: (2). when the useful life of a nuclear power 
M^i'i>^^. ±IE(1)<DXifeic stoMon is extended. When the construction 
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[0010] 



disassembling by the construction method of 
above (1), and is talcen out is adopted, a plant 
stop period delays. 

[0010] 

Objective of the invention is to shorten a plant 
stop period as much as possible, when 
implementing construction which extends the 
useful life of a nuclear power station. 
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[SOLUTION OF THE INVENTION] 

The above objective, the large-size block of 
RPV, a furnace interior structure, (gamma) 
shield, the CRD housing, etc. is earned out as 
Integral. It is realized by taking out 
simultaneously out of a nuclear reactor building 
using a large-sized crane. 



[0012] 

The above objective takes out a reactor 
pressure vessel out of a nudear reactor building 
again using a large-sized crane, with a fumace 
interior structure, CRD housing attached, etc. 

Furthermore, it is realized also by taking out 
of a nuclear reactor building using a large-sized 
crane, been a cylindrical shape integrally, 
without disassembling (gamma) shield. 



[0013] 

As a nuclear reactor building, the opening 
equipped Mdth dosing means removed and 
made to the nudear-reactor-buiMing ceiling part 
of the reactor-pressure-vessel upper part is 
provided. It is desirable to make the internal 
diameter of this opening larger than the outer 
diameter of the radiation shielding body of the 
aboveHTientkmed reador pressure vessel. 

[0014] 

Moreover, In taking out of a reactor pressure 
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vessel, the shielding building for reactor- 
pressure-vessel taking out which adjoins a 
nuclear reactor building, and is prolonged in this 
nuciear-reactor-building upper part, and covers 
the above-mentioned opening is arranged. 

The space between the ceiling undersurface 
of the shielding building for reactor-pressure- 
vessel taking out of a nuclear-reactor-building 
upper part and a nuclear-reactor-building roof 
surface is made larger than the height of a 
reactor pressure vessel. The space of a 
nuclear-reactor-building side wall and the 
shielding building side wall for reactor- 
pressure*vessel taking out is made larger than 
the outer diameter of the radiation shielding 
body of a reactor pressure vessel The above is 
desirable. 

[0015] 

As the shiekling building for reactor-pressure- 
vessel taking out, A part of the side-wall upper 
part and a part of ceiling part which follow a part 
of this sUe wall are made stepwise openable. It 
is stepwise made movable with the state where 
it continued mutually toward inside the shielding 
building for reactor-pressure-vessel taking out. 
The above is desirable. 



[0016] 



im] 
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[EFFECT] 

If according to this invention The above- 
mentioned reactor pressure vessel of the state 
where the above-mentioned furnace interior 
structure and the above-mentioned CRD 
housing were mounted, It is integrally taken out 
simultaneously out of a nuclear reactor building 
with the radiation shielding body of the above- 
mentioned reactor pressure vessel using a 
large-sized crane. 

Therefore the time which disassembles a 
reactor pressure vessel those members within a 
nuclear reactor building becomes unnecessary. 
Necessary time is shortened by taking out 
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ii^, yv'— /WK, CRD''^!? RPV. a furnace interior structure, (gamma) 
i^:^^^^IStti-^0|;iS't*<5 shield, CRD housing, etc. out of a nuclear 
f^radSMIS^HS. reactor building as a whole. 
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[0017] 

Moreover, a reactor pressure vessel is taken out 
of a nuclear reactor building using a large-sized 
crane, with a furnace interior structure, CRD 
housing attached, etc. Even when it is 
furthemnore made to take out of a nuclear 
reactor building, been a cylindrical shape 
integrally, without disassembling (gamma) 
shield using a large-sized crane The frequency 
of taking out increases than the case where it is 
integral and everything is taken out. 

However, disassembling of the reactor 
pressure vessel and (gamma) shield within a 
nudear reactor building is omitted. 

Therefore necessary time is shortened by 
overall taking out. 



[0018] 

If the opening equipped with dosing means 
removed and made to the nudear-reactor- 
building ceiling part of the reactor«pressure^ 
vessel upper part is provided and the internal 
diameter of this opening is made larger than the 
outer diameter of the radiatk>n shielding body of 
the above-mentioned reactor pressure vessel 
Operation which forms the opening of a reactor 
pressure vessel or the ceiling in the case of 
taking out of (gamma) shield becomes easy. 
Necessary time is shortened by operation. 



[0019] 

The shielding building for reactor-pressure- 
vessel taking out which adjoins a nudear 
reactor building, and is prolonged in this 
nuclear-reactor-building upper part, and covers 
the at)ove-mentioned opening is ananged. The 
space between the ceiling undersurface of the 
shielding building for reactor-pressure-vessel 
taking out of a nudear-reador-building upper 
part and a nudear-reador-building roof suiibce 
is made larger than the height of a reactor 
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pressure vessel. The space of a nuclear- 
reactor-building side wall and the shielding 
building side wall for reactor-pressure-vessel 
taking out is made larger than the outer 
diameter of the radiation shielding body of a 
reactor pressure vessel. Then; the reactor 
pressure vessel lifted besides the nuclear 
reactor building can be made to move within the 
shielding building for reactor-pressure-vessel 
taking out Quantity of the radioactive 
substance emitted to an external environment 
from a nuclear reactor building and a reactor 
pressure vessel can be made small. 

[0020] 

As the shielding building for reactor-pressure- 
vessel taking out (shielding building is same 
hereafter) If a part of the side-wall upper part 
and a part of ceiling part which follow a part of 
this side wall are made openable for each part 
When the crane equipped with the jib to 
raise/lower is used, A part of side-wall upper 
part of a shielding building and a part of ceiling 
which follow a part of this side wall can be 
opened, and a jib can be made to incline in the 
form where a jib enters there. 

If it canies out like this, a crane can be made 
to be able to approach a nuclear reactor 
building and can be arranged. The lifting radius 
of a crane can be made small. 

When a reactor pressure vessel is lifted and 
the nuclear-reartor-building outside is made to 
move, Since the part into which a jit) pierces 
through the side-wall part and the ceiling part of 
a shielding, building moves as a jib rises, If the 
part is opened in order and another part is 
closed in order, quantity of the radioactive 
substance emitted to an extemal environment 
from a nuclear reactor building and a reactor 
pressure vessel can be made small. 
Moreover, a part of side-wall upper part and a 
part of ceiling part which follow a part of this 
side wall are not made openable for each part. 
It constitutes from the ceiling part of the part to 
which a jib enters into a shielding building, and 
the wail surfoce which was connected strip- 
shaped in the side-wall part and which can be 
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bent 

If the state where air does not leak the 
connection part of the paper surface of paper* 
surface the near side and the inner side of 
Figure 20 and an parallel wall surface is 
maintained and it enables it to slide stepwise A 
discharge of a radioactive substance decreases 
further. 
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[Example] 

Hereafter, one Example of this invention is 
demonstrated in detail. 

* Figure 1 is the reactor pressure vessel of a 
boiling-water type light water reactor, and a 
sectional drawing of a furnace interior structure. 

The each apparatus in a reactor pressure 
vessel (RPV) 1 is generally called fumace 
interior structure 2. 

The fumace interior structure 2 comprises a 
steam dryer (dryer) 3. the separator (a steam 
separator and a shroud head are included) 4, a 
reactor-core . shroud 5, a reactor-core 
supporting-plate 6, upper lattice board 7. shroud 
support 8, etc. 

While accommodating the each apparatus in 
the fumace which forms a fumace center part, it 
becomes the partition for guiding the flow of the 
nucleqr reactor coolant included in a reactor 
core. The nudear-reactor^coolant flow path to a 
reactor core, the flow path with a stream blend, 
and water isolated by the incorporated steam 
separator and the necessary flow path for vapor 
are fonned. 

This gives the circulation circuit of ruidear- 
reactor cooling water. 



[002 2] 
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[0022] 

Figure 2 is a sectional drawing of a reactor 
pressure vessd. 

The main-vapor nozzle 9, the water-supply 
nozzle 10, the reactor-core spray nozzle 11, the 
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JIFiD^:/^'f y X/n 1, M recirculating Inlet-port nozzle 12. the 

^7^a/^/\^l 2, W^^tHa recirculating outlet nozzle 13, the various 

y X/w 1 3 , ^SffiS/ X/u 1 instrumentation nozzles 14, and a drain / vent 

4 K ^^^/''<:/ h y X/H 5 3^ provided to RPV1. 

*skttP>nr*JD. €.yXyHc P'P^9 ^^'^ ^^'^^ 

5. 
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[0023] 

Figure 3 is a sectional drawing of nuclear 
reactor containment. 

The radiation shielding body 17 ((gamma) 
shield is called below) provided to the periphery 
of RPV1, the RPV pedestal 18 which is the 
foundation of RPV1, the bulkhead plate 19 
which divides PCV upper part vertically, the 
radial beam 27, and the support 28 are in a 
nuclear reactor containment (PCV is called 
below) 16. 

In addition, the control-rod drive unit 20 (CRO 
is called below), the beam 22 which supports 
the neutrorv-flux detector 21 (ICM is called 
below), the CRO housing 23, the ICM housing 
24, and CRD housing support 25 which 
supports the above CRD housing 23 are in the 
RPV pedestal 18. 



(0024] 

±fE V 'y-J^ h'l7 t ±KR P 
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[0Q24] 

The connection part of above (gamma) shield 
17 and the above RPV pedestal 18 is being 
fixed with two (gamma) shield foundation bolts 
29 on the (gamma) shield periphery. 

RPV stabilizer which is the support for 
earthquake-proof of RPV, and the PCV 
stabilizer 30 which is the support for 
earthquake-proof of PCV are provided to 
(gamma) shieM 17 upper part 



[0025] 
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Figure 4 is a sectional drawing of a nuclear 
reactor building. 

In the nuclear reactor building 31, the 
spentjuel pool 33 which the nudear-reactor 
well 32 requires adjacent, and the dryer 
separator pool 34 (D / S pool is called below) 
are provided. 
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[0026] 

The Example of this invention is demonstrated 
with reference to Figure 5. 

[0027] 

First, a generator is paralleled off in a procedure 
40, the routine inspection of a nuclear power 
station starts, and nuclear*reactor opening 
operation is performed by the procedure 41 . 

Nuclear-reactor opening operation is critical 
operation necessary in order to deal with the 
fuel in a reactor core. 

PCV head removal operation which removes 
a nuclear-reactor-containment lid, RPV head 
removal operation which removes the reactor- 
pressure-vessel lid 37 (RPV head is called 
below), dryer removal operation which removes 
a steam dryer 3, and separator removal 
operation which removes a separator 4 are 
mainly implemented. 



[0028] 

Next, the total-number fuel extraction operation 
in a reactor core is performed by the procedure 
42. 

Total-number fuel extraction operation is 
operation which makes the fuel total number 
currently loaded in the reactor core move to the 
spentjuel rack 56 of the spentjuel pool 33. 

Since the fuel itself is a radioactive ray source 
when implementing taking out of RPV and a 
fumace interior structure, Where a fuel is 
loaded, in order to take out RPV and a fumace 
interior structure out of a nuclear reactor 
building, there is danger of the radioac^ve 
contamination In atmosphere. And in order to 
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[0029] 

If total-number extraction of a fuel is completed, 
it will progress to the nuclear-reactor recovery 
operation of a procedure 43, and dryer & 
separator attachment operation wtiich mounts a 
dryer 3 and the separator 4 in the reactor-core 
shroud 5, and attachment operation of the RPV 
head 37 will be performed. 



a procedure 44 
(gamma) shield 



and 
are 



[0030] 

Next, RPV of 
disassembling of 
performed. 

The procedure 44 contains (gamma) shield 
attachment radial beam and cutting of support 
44a, RPV nozzle part and piping cutting 44b, 
fixed to RPV of (gamma) shield 44c, (gamma) 
shield foundation-bolt chipping 44d, taking-out 
such as a duct and the operation floor 44e, 
cuttings of bulkhead plate 44f. and PCV 
stabilizer cuttings 44g etc. 



[0031] 

In parallel to a procedure 44, a procedure 45 is 
implemented in RPV pedestal. 

The procedure 45 contains CRD housing 
support removal 45a, cable removal 45b, CRD 
housing and ICM housing removal 45c, and 
CRD housing beam removal 45d etc. 



[0032] 

Moreover, if the nuclear-reactor recovery 
operation of a procedure 43 finishes, the 
opening 57 which has an internal diameter 
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larger than the outer diameter of a shield 
(gamma) 17 in a nudear-reactor>bullding ceiling 
part will be provided (procedure 47). 

In order to provide a opening 57, the shielding 
building for reactor-pressure-vessel taking out 
60 (henceforth a clean room) prolonged even in 
the position which adjoins a nuclear reactor 
building 31 and covers this opening 57 before it 
as shown to Figure 20 needs to be installed. 
(Procedure 46). 

However, about the part which does not 
influence the safety of a nuclear reactor building 
directly, installation construction may be started 
before generator paralleling-off. 

Space H of the undersurfece of ceiling 60A of 
a clean room 60 and the roof surface of a 
nuclear reactor building 31 Is set as value larger 
than the height of a reactor pressure vessel. 
Space 8 of side-wall 608 and the side wall of a 
nuclear reactor building 31 is set as value larger 
than the outer diameter of (gamma) shield 17. 

As for an opening 57. it is desirable that 
removal of a member makes a plan easily 
beforehand in plant construction phase. 

The large-sized crane 58 is simultaneously 
installed by the position with installation of a 
clean room 60 (procedure 48). 

Moreover, a part of side-wall 608 upper part 
of a clean room 60 and a part of ceiling part 60 
A which follows a part of this side wall are 
comprised so that only width of raising-or- 
iowering member 58A may be moved in a skle 
direction partially and may fomn an aperture so 
that It may enter into a dean room 60, when 
raising-or-lowering member 58A of the large- 
sized crane 58 lifts and It inclines In a position, 
as shown to Rgure 22. 

Raislng-or-lowering member 58A, Side-wall 
608 and ceiling part 60A are wide opened 
partially In the part whteh pierces through side- 
wall 608 and ceiling part 60A, and the other part 
is dosed. 

The position of the opening part is changed 
as the indinatton of raising-or-towering member 
58A changes. 

It is made to move the ceiling part to both 
sides (vertical direction to the paper surface) by 
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half. 

When the hanger of a crane passes through, 
only width of a hanger is open-dosed again. 



[0033] 

In addition, when raising-or-lowering member 
58A of the large-sized crane 58 indines in a 
lifting position, in order to make the above- 
mentioned opening formed by the clean room 
60 as small as possible, the side wall and the 
ceiling part of an applicable part are constituted 
strip-shaped continuously and bendable. 

It may comprise so that the connection part 
with a wall surface parallel to the paper surface 
of a clean room 60 can be slid. 

Rgure 37 shows the example using such a 
strip-shaped wall surtece. Wall-surfaoe 60C 
shown vt^th a broken line is showing the state 
where the strip-shaped wall surface was made 
to move inside a clean room 60 fully. Wall- 
surface 60D is showing the position of a strip- 
shaped wall surface when the raising-or- 
l(»wering member 58 has risen a little. 
Clean-room 60 part by the side of a crane is 
wide opened externally from the strip-shaped 
wall surfece which shows with a broken line 
also in any case. 

The part by the side of a nuclear reactor 
building receives externally, and is closed. 



[0034] 

It comprises movably towards inside a cjean 
room 60, and it may be made to^make the 
position shown by the dotted line in Figure 22 
move a wall surface. 

Atwut a movement of a hanger, as stated 
previously, when the hanger of a crane passes 
through, opening-dosing means to open only 
the width of a hanger and to form hanger route 
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is provided at the center of this strip<shaped 
wall surface. 



[0035] 

If the procedures 44, 45, 46, and 47 and the 
procedure 48 are completed, it will progress to a 
procedure 49 and RPV taking out will be 
performed. 

In a procedure 49, drain of the core water 
(nuclear reactor coolant) which is contained in 
RPV1 (49a), removal of RPV installation bolt 
(49b), the lifting by the large block which 
integrated the RPVI, furnace interior structure 
2, (gamma) shield 17, and the CRD housing 23 
(49c), and taking out of a nuclear-reactor 
dwelling (49d), are perfomied. 

At the time of a cutting of RPV nozzle part 
and piping, it is whether water stop by the plug 
is performed, or to cut a nozzle part after RPV 
drain from RPV inner side beforehand. 

However, the former from the point of a 
radiation shieMing is preferable. 



[0036] 

In addition, RPV taking out may not perform 
drain operation of above-mentioned core water, 
but where core water has entered In RPV1. it 
may be perfonned. 

In this case, the core virater in RPV also has 
the effect which shields the radiant flux at the 
time of taking out the RPV1, furnace interior 
structure 2, (gamma)shield 17, CRO housing, 
etc. out of a nuclear reactor building. 

However, v/hen taking out situation above 
core water is, in order to prevent the water leak 
from each nozzle 9-1 S provided to RPV1, As 
stated previously, after making a plug to each 
nozzle part and cutting piping, a lid needs to be 
attached from the outside for each nozzle 9*15. 
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[0037] 

Moreover, since (gamma) shield is original and 
a shielding body when it is the large block which 
Integrated the RPVl ; furnace Interior structure 
2, (gamma) shield 17. the CRD housing 23, 
etc., the shielding effect with respect to the 
radiant flux emitted from the RPV1, furnace 
interior structure 2 at the time of taking out of a 
nuclear reactor building also improves. 



[0038] 

The demolition 44 of RPV1 and the shield 
(gamma) 17 is perfonned including the following 
procedures. 

In addition, the order of description is not 
what specified the order of operation. Order 
may interchange and there may be parallel 
operation. 

Each operation is demonstrated with 
reference to the figure 6-figure 18. 

[0039] 

a. Slitting-operation 44a of the radial beam 27 
and the support 28 is performed (A and B parts 
of Rgure 6, the Figure 7 and 8 which shows A 
and a B part detail, reference). 
In the case of removal of support 28, a nut is 
removed from the bolt-embedded at (gamma) 
shield 17. 

Support 28 is removed. 

In case the radial beam 27 is removed, bolt 
27' of illustration is removed and the ladial 
beam 27 is separated. 



[0040] 

b. Perform slitting-operation 44b of the piping 
mounted in RPV nozzle part 9-1 5 and its nozzle 
part (refer C, D, E, F. G parts of Figure 6 and 
figure 9-Figure 13.14 and 15 which shows the 
detail). 

RPV nozzle part 9-15 and the example of a 
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cutting of piping are demonstrated 
reference to Figure 14 and Figure 15. 

Rgure 14 shows RPV nozzle part 9-15 and 
the positional relationship of (gamma) shield 17. 
An opening is formed by the position of RPV 
nozzle part 9-15 at (gamma) shield 17. 

Each nozzle is connected to the formal piping 
67 which entered in this opening. 
The position which becomes between (gamma) 
shield 17 is mounted with the metal heat 
insulating materials 66 at the periphery of 
RPV1. 

Piping outer surface is mounted witfi metal 
heat-insulating-materials 66*. 

The outer side of metal heatHnsulating- 
materials 66' of the above-mentioned opening 
of (gamma) shield 17 is closed by the shield 
plug 64. 

In a cutting of piping, metal heat-insulating- 
materials 66* with which the periphery of piping 
is mounted is cut and removed first. 

Subsequently the shield plug 64 is cut and 
removed. 

After that, piping 67 is cut by the position, for 
example, a nozzle and the joining position of 
piping, and the suitable position of the (gamma) 
shield 17 outside and removed. 

After piping 67 withdrawal, on the outer 
surface of the above-mentioned opening of 
(gamma) shield 17, the temporary shielding 
board 68 is attached so that a lid may be carried 
out. 

Rgure 15 is in the state which provkted the 
temporary shielding board 68. 

The radiant flux of RPV1 inside comes out 
from a nozzle after cutting piping 68. 

Therefore the temporary shielding board 68 is 
effective as a radiation shielding. 

It is effective to use a lead plate etc. 



[0 0 4 1] [0041] 

yi/— /UKi 7(?5SfiS:R c. RPV is made to support the weight of 
P vt;i^i^$*So (gamma) shield 17. 
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[0042] 

As a method of making RPV supporting the 
weight of (gamma) shield 17. various methods 
are applicable. 

As shown to Figure 16, the metal round bar 
71, for example, steel rod. is inserted Into the 
hole of the nozzle after removed, and welding 
fixation of the piping 67 is carried out at a 
nozzle. This steel rod 71 is fixed to opening 69 
by the support material 70, and it may be made 
to make RPV support the weight of (gamma) 
shield 17 through the steel rod 71 and the 
support material 70. 

Moreover, not using a steel rod 71, welding 
fixation of the support material 70 is carried out 
at the edge part of a direct nozzle. 

This support material 70 is fixed to opening 
69, and it may be made to make RPV support 
the weight of (gamma) shield 17 through the 
support material 70. 

Moreover, concrete is poured in and 
hardened between RPV1 and (gamma) shield 
17, both are connected now. and it may be 
made to make RPV support the weight of 
(gamma) shield 17. 

Moreover, a wire rope is passed through to 
the opening 69 of (gamma) shield 17. and it 
may be made to make it support the weight of 
(gamma) shleW 1 7 to Rl=^. 



[0043] 

d. Chipping operation 44d of the foundation bolt 
29 which positions (gamma) shield 17 to RPV 
pedestal is performed (refer A parts of Figure 6, 
and the Figure 7 which shows an A part detail). 

Concrete of the circumference of a foundatton 
bolt currently embedded in the RPV pedestal 18 
is removed, and (gamma) shield 17 and RPV 
pedestal are iseparated. 



[0044] 



[0044] 
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e. Perform taking-out operatior) 44e, such as 
the duct 63, and the operation floor etc., (refer H 
parts, of Figure 6 and the Figure 7 which shows 
H part detail). 

/[00451 

f. Perform 44f of the slitting operations of the 
bull<head plate 19 (refer I parts of Figure 6, and 
Figure 18 which shows I part detail). 

The bulkhead plate 19 consists of the part of 
the shape of an annular ring which does a floor 
board, and the reinforcing material which is in 
the floor-board undersurface and has reinforced 
the floor board. A cutting separates the both 
sides of a floor board and a reinforcing material 
from PCV main body at position near PCV main 
body. 

[0046] 

g. Perform 44g of the slitting operations of the 
PCV stabilizer 30. 

PCV main body and (gamma) shield 17 are 
separated by cutting of the PCV stabilizer 30. 



(00471: 

On the other hand, the demolition 45 in the RPV 
pedestal 18 is simultaneously implemented in 
the following procedures with the demolition 44 
of RPV and (gamma) shield (figure 3 reference). 



[0048] 

a. Perfbnm withdrawal operation 45a of CRD 
housing support 25. 



[004 9] [0049] 

b. CRD20iICM21<D b. Perform cable removal operation 45b of 
^r-:f/i.J6^ tf^^4 5 b SrtT CRD20 and ICM21. 



[0050] 

c. CRD^^l>i^>^^2 3 t I 



[0050] 

c. Perform removal operation 45c of the CRD 
housing 23 and the ICM housing 24. 
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D. Perfonn 45d of removal operation of the 
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[00S1] 

After completing the demolition 44 of RPV and 
(gamma) shield described above, and the 
demolition 45 in RPV pedestal, Next, the 
integral taking-out operation 49 by large-sized 
block of RPV. a furnace interior structure, 
(gamma) shield, and CRD housing is 
performed. 

In performing the integral taking-out operation 
49 by large-sized block of RPV, and a furnace 
interior structure, (gamma) shield and CRO 
housing. Installation of the opening 57 to the 
ceiling part of a nudear reactor building 31 
(procedure 47) (figure 19 reference), and 
installation of the large-sized crane 58 to the 
near part of a nuclear reactor building 31 
(procedure 48) (figure 20 reference) becomes 
an indispensable condition. 



[0052] 

In integral taking-out operation by large-sized 
block of RPV. the fumace Interior structure, 
(gamma) shield, and CRD housing of a 
procedure 49. the structure of RPV, a fumace 
interior structure, (gamma) shield, and CRD 
housing is lifted by the large-sized crane 58 
installed among the near part of a nudear 
reactor building 31. And it is taken out of a 
nudear reader building (figure 22-figure 26 
reference). 



[0053] 

When providing a opening 57 to the nuclear- 
reactor-building ceiling part shown to Rgure 19 
here, It is desirable to provide a lid or an 
opening-dosing-type shutter to a opening upper 
part so that a radioactivity may not leak 
externally. 
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[0054] 

In the case of installation of the large-sized 
crane SB. the ground is covered with ballast so 
that the dead weight of oneself and the weight 
at the time of RPV, a furnace interior structure, 
(gamma) shield, and CRD housing lifting may 
be borne. It covers with an iron board on it. The 
countermeasure of an accretion is devised by 
doing so. 
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[0055] 

In addition, as shown to Figure 20, when taking 
out RPV out of a nuclear reactor building 31 , the 
clean room 60 which has a radioactive shielding 
effect (discharge inhibitory effect to the external 
environment of a radioactive substance) 
adjacent to a nuclear reactor building 31 is 
provided. The large-sized block comprising 
RPV, a fiimace interior structure, (gamma) 
shield, and CRD housing is made to move in it. 

Moreover at the celling part of a clean room 
60, while providing wire route so that the hanger 
(wire for lifting) of a large-sized crane can be 
moved. As stated previously, an opening a little 
wider than the width of a jib is provided to the 
side-wall upper part and a ceiling part so that 
the jib whidi is raising-or-lowering member 58A 
of a crane 58 can be entered. Means to dose 
this opening is also provided. 



[0056] 

The sky shear in to the sky can be considered 
about the phenomenon that the radiant flux of 
RPV is emitted ftom the above-mentloried 
aperture. 

However, the attainment to the ground Is 
about the 4th power of minus of 10 of RPV 
surface dose (1 0-100mSv). 

It is supposed that influence on an 
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environment can be disregarded sufficiently. 
[0057] 

In addition, storage of tlie large-sized block 
which integrated RPV taken out from the 
nuclear reactor building 31 , a fumace interior 
structure, (gamma) shield, and CRD housing. 
As show to Figure 21, the method stored to the 
waste-matter storage pit 59 provided to the 
clean-room 60 lower part and stored, the 
method stored by decontaminating RPV 
surface, (gamma) shield, etc. with the large- 
sized decontamination device 61 installed in the 
clean room 60, taking out of a clean room 60 
after reducing a dose to the grade which does 
not influence to an environment, and carrying 
into the vraste-matter processing focility 
provided in the nuclear-power-station site Either 
of the above is good. 



[0058] 

However, when taking out of a clean room 60. 
the aperture for taking out needs to be provided 
to the clean-room lower part 



[0059] 

The taking-out operation by large-sized block 
which integrated more RPV, the fumace interior 
structure, the shield (gamma), and CRD 
housing in the atrave is completed. 

[0060] 

The example which showed taking out as a 
large-sized block which integrated RPV, the 
fumace interior structure, the shield (gamma), 
and CRO housing showed above. 
However, it is needless to say that an above 
constructton method is applicable also about 
the case where it each takes out. using 
(gamma) shield as integral or using as integral 
collectively RPV, a furnace interior structure, 
and CRO housing. 
For example, the figure 27-figure 31 is the 
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example which made Integral RPV, the furnace 
interior structure, and CRD housing, and took it 
out of the nuclear reactor building. 

The figure 32-figure 36 is the example which 
made (gamma) shield integral and took it out of 
the nuclear reactor building. 

However, when (gamma) shield is taken out 
as separately integral with RPV, Before taking 
out of (gamma) shield or RPV, the piping of the 
nozzle part 9-15 of RPV needs to be short cut 
off so that (gamma) shield may not be hit. 



[0061] 

By adopting the above-mentioned method, it 
can take out by being integral with the state 
where RPV. a furnace interior structure, 
(gamma) shield, and CRD housing were 
attached. A large reduction of taking-out times, 
such as RPV, a furnace interior structure, 
(gamma) shield, and CRD housing, can be 
performed. 

Moreover, inside of a nudear reactor 
containment or a nuclear-reactor dwelling, since 
the member which wore radioactivities, such as 
RPV, a fumace interior structure, (gamma) 
shield, and CRD housing, is not disassembled 
Scattering in the nuclear reactor containment 
and the inside of the nuclear-reactor dwelling of 
the dust which wore the radioactivity Is small. 
The failure with respect to implementation of the 
various construction for the life extenston 
decreases. 
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[EFFECT OF THE INVENTION] 

According to this invention shown to Claim 1, 
With the state where it was installed, integrally 
taking out can perfomi RPV. a fumace Interior 
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[0063] 

According to this invention. RPV containing a 
furnace Interior structure, CRD housing, etc. 
shown to Claim 2 is taken out as integral. 

It is taken out by being integral, been the 
cylindrical shape of the state where (gamma) 
shield is installed. 

Therefore an overall taking-out time is reduced. 

it is effective in shortening the plant stop 
period in the case of life-extension constructk>n. 



[0064] 

According to this invention shown to Claim 3, 
the opening which can be open-closed among 
the upper ceiling part of the nuclear reactor 
containment of a nuclear reactor building is 
provided. 

Therefore the provision construction at the time 
of it being integral and taking out a reactor 
pressure vessel consists easy. 
The operatkm period is also shortened. 

[0065] 

According to this invention shown to Claim 4, 
the shielding buikiing prolonged adjacent to a 
nudear reactor buiklfaig so that the opening of 
the ceiling part of a nuclear reactor building may 
be covered is arranged. 

Therefore the reactor pressuie vessel fished 
out from the nuclear reactor building can be 
made to move within this shiekJing building. A 
discharge of the fadtoacti>^ substance to an 
external environment can be decreased. 



[0066] 

According to this invention shown to Claims 5 
and 6, when using the crane equipped with the 
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jib to raise/tower, a crane is made to approach a 
nuclear reactor building and can be arranged. 

Therefore without increasing a discharge of 
the radioactive substance to an external 
environment, a lifting radius can be made small 
and a crane can be made small. 



[BRIEF EXPLANATION OF DRAWINGS] 
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[FIGURE 1] 

it Is the longitudinal cross-sectional view which 
shows the example of the reactor pressure 
vessel of a boiling-water type light water reactor 
and a furnace interior structure. 



[1^2] [FIGURE 2] 

0 1 <??A-A^^#|^ffillT?fc 't is the A-A arrow cross-sectional view of 
5. Figure 1. 
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[FIGURE 3] 

It is the longitudinal CTOss-sectional view which 
shows the example of the internal structure of 
the nuclear reactor containment of a boiling- 
water type light water reactor. 

[FIGURE 4] 

It is the sectional drawing which shows the 
example of the nuclear reactor building of the 
nudear power station using the boiling-water 
type light water reactor. 

[HGURE5] 

It is the flowchart which shows the Example of 
this invention. 

[FIGURE 6] 

It is the sectional drawing which shows the 
position of the main operation in a nuclear 
reactor containment 

[FIGURE 7] 

It is the sectional drawing w^ich shows the 
related detail of (gamma) shield, a radial beam, 
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i'Ji^(om]^Wiffli:^i-}Si^mX' and RPV pedestal shown to A parts of Figure 6. 
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[FIGURE 8] 

It Is the sectional drawing which shows the 
detail of support shown to B parts of Figure 6. 

[FIGURE 9] 

It is the sectional drawing which shows the 
related detail of a nozzle, piping, metal heat 
insulating materials, and (gamma) shield shown 
to C parts of Figure 6. 

[FIGURE 10] 

It is the sectional drawing which shows the 
related detail of a nozzle, piping, and a metal 
heat retention shown to D parts of Figure 6. 

[FIGURE 11] 

It is the sectiorial drawing which shows the 
related detail of a nozzle, piping, metal heat 
insulating materials, and (gamma) shield shown 
to E parts of Rgure 6. 

[FIGURE 12] 

It is the sectional drawing which shows the 
related detail of a nozzle, piping, metal heat 
insulating materials, and (gamma) shield shown 
to F parts of Rgure 6. 

[FIGURE 13] 

It is the sectional drawing which shows the 
related detail of a nozzle, piping, metal heat 
insulating materials, and (gamma) shield shown 
to G parts of Figure 6. 

[FIGURE 14] 

It is the sectional drawing which shows the 
example of the relation of a nozzle, piping, 
metal heat insulating materials, -and (gamma) 
shield. 



[|gjl5] [FIGURE 15] 

iSl^^^^l^^tl^ htii>y iy— is ^ sectional drawing which shows the lid of 
KOMSr^-mffiElt?&5. *® ^^^^ provided after a piping cutting 

(gamma). 
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[FIGURE 16] 

It is the sectional drav\^ng which shows the 
example of the method of making RPV 
supporting the weight of (gamma) shield. 

[FIGURE 17] 

It is the sectional drawing which shows the 
example of the cutting position of the duct 
shown to H parts of Figure 6. 

[FIGURE 18] 

It is the sectional drawing which shows the 
relation with RPV of the bulkhead plate and 
PCV which are shown to I parts of Figure 6. 

[FIGURE 19] 

It is the sectional drawing which shows the 
example which provided the opening to the 
nuclear-feactor-building ceiling shown to Rgure 
4. 

[FIGURE 20] 

It is the sectional drawing which shows the state 
where installed the large-sized crane among the 
part near the nudear reactor buiUing, and the 
clean room was installed in contact with the 
nudear reactor building. 

[FIGURE 21] 

It is the sectional drawing which shows the 
example which installed the waste*matter 
storage pit and the large-sized decontamination 
device to the clean room shown to Figure 20. 

[FIGURE 22] 

It is the sectional drawing which shows the state 
where use this invention and integral thing of 
RPV, a furnace interior structure, (gamma) 
shield, and CRD housing is taken out of a 
nuclear reactor building. 



[@2 3] 
*l6?gS:2SfflLTRPV, 



[FIGURE 23] 

fpfy It is the sectional drawing which shows the state 
where use this invention and integral thing of 
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RPV, a furnace interior structure, (gamma) 
shield, and CRD housing is taken out of a 
nuclear reactor building. 



[FIGURE 24] 

It is the sectional drawing which shows the state 
where use this invention and Integral thing of 
RPV, a furnace interior structure, (gamma) 
shield, and CRD housing is taken out of a 
nuclear reactor building. 

[FIGURE 25] 

It is the sectional drawing which shows the state 
where use this invention and integral thing of 
RPV, a furnace interior structure, (gamma) 
shield, and CRD housing is taken out of a 
nuclear reactor building. 



[FIGURE 26] 

It is the sectional drawing which shows the state 
where use this invention and integral thing of 
RPV, a fumace interior structure, (gamma) 
shield, and CRD housing is taken out of a 
nuclear reactor building. 



[FIGURE 27] 

It is the sectional drawing v4iich shows the state 
where use this invention and integral thing of 
RPV, a fumace interior structure, and CRD 
housing is taken out of a nudear reactor 
building. 

[FIGURE 28] 

It is the sectional drawing v4)ich shows the state 
where use this invention and integral thing of 
RPV, a fumace interior structure, and CRD 
housing is taken out of a nuclear reactor 
building. 



[m2 9] [FIGURE 29] 

^^f!^i:l&f^ LT R P V » ipf^ It is the sectional dra^ng which shows the state 

CRD^^»^i^:^Vo— where use this invention and integral thing of 
W^i:'m^tpmm^--^mm'ti> ^ ^^^^ stmcture. and CRD 
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housing is taken out of a nuclear reactor 
building. 

[FIGURE 30] 

It is the sectional drawing which shows the state 
where use this invention and integral thing of 
RPV, a furnace interior structure, and CRD 
housing is taken out of a nuclear reactor 
building. 

[FIGURE 31] 

It is the sectional drawing which shows the state 
where use this Invention and integral thing of 
RPV, a furnace interior structure, and CRD 
housing is taken out of a nuclear reactor 
building. 

[FIGURE 32] 

It is the sectional drav^ng which shows the state 
where use this invention and (gamma) shield is 
taken out of a nudear reactor building. 

[FIGURE 33] 

It is the sectional drawing which shows the state 
where use this invention and (gamma) shield is 
taken out of a nuclear reactor building. 

[FIGURE 34] 

It is the sectional drawing which shows the state 
where use this invention and (gamma) shield is 
taken out of a nuclear reactor building. 

[FIGURE 35] 

It is the sectional drawing which shows the state 
where use this invention and (gamma) shield is 
taken out of a nuclear reactor building. 

[FIGURE 36] 

It is the sectional drawing which shows the state 
where use this invention and (gamma) shield is 
taken out of a nuclear reactor building. 

[FIGURE 37] 

It is the sectional drawing which shows the 
example of a movement of a part of side wall of 
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the shielding building for reactor-pressure- 
vessel taking out. and the ceiling part which 
follows a part of this side wall. 
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[EXPLANATION OF DRAWING] 
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8 Shroud support 
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13 Recirculating outlet nozzle 

14 Various instrumentation nozzles 

1 5 Drain / vent nozzle 
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[FIGURE 7] 




[FIGURE 8] 
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Metal heat-retention cutting position 
Piping cutting position 
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[FIGURE 11] 




Piping cutting position 

Metal heat-retention cutting position 
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[FIGURE 12) 
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Piping cutting position 

Metal heat-retention cutting position 

[@1 3] [FIGURE 13] 
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Metal heat-retention cutting position 
Piping cutting position 
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40 Paralleled off 

41 Nuclear-reactor release operation 

42 All fuel extraction operation 

43 Nuclear-reactor recovery operation 

44 RPV. (gamma) shieki decommissioning 

45 Decommissioning in RPV pedestal 

46 Clean house Installatton 

47 Opening is installed among a nuclear-reactor-building ceiling part 

48 Crane installation 

49 RPV taking out 
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[FIGURE 28] 




[FIGURE 29] 




DERWENT 



02/11/19 



51/57 



(C)OERWENT 



JP8-62368-A 



THOIVISON 



DERWENT 



[@3 0] 



[FIGURE 30] 




02/11/19 



S2/57 



(C) DERWENT 



JP8-62368-A 



THOIVISON 

4^ 

DERWENT 





02/1in9 53/57 (OOERVVEI^ 



JP8-62368-A 



THOIVISOIM 



DERWENT 




02/11/19 



54/57 



(C) DERWENT 



[@3 51 



[FIGURE 35] 



DERWEIMT 




02M1/19 



SS/57 



(C)OERWENT 



JP8-62368-A 



THOIVISOIM 



OERWENT 




02^11/19 



56/57 



(C) OERWENT 



DERWENT 



DERWENT TERMS AND CONDITIONS 

Derwent shall not in any circumstances be liable or responsible for the 
completeness or accuracy of any Dervfent translation and will not be liable for any 
direct, indirect, consequential or economic loss or loss of profit resulting directly or 
indirectly from the use of any translation by any customer 

Derwent Information Ltd. is part of The Thomson Corporation 

Please visit our home page: "WWW.derwent cq UK" (English) 

"WWW.DERWFNTCQ JP" (JapanP<;p) 



02/11/19 



57/57 



(0) DERWENT 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



